Schizophrenia is a chronic mental illness characterized by distinct positive and negative symptoms and functional impairment. The anterior cingulate cortex (ACC) is a region of the brain's limbic system that is hypoactive during emotion processing in schizophrenia. Recent evidence suggests the hypoactive ACC in schizophrenia is due to negative (and not positive) symptoms. However, this finding has not been replicated and the functional significance of this relationship remains unclear. The present study examined the association between positive and negative symptoms, ACC activation to emotional images, and functional outcome in schizophrenia. Specifically, 16 schizophrenia/schizoaffective disorder (SZ/SZAF) and 15 control (CON) participants underwent an fMRI scan while completing an emotional picture-rating task. SZ/SZAF participants also completed clinician-rated measures of positive and negative symptoms and functional abilities. SZ/SZAF participants with high negative symptoms had reduced ACC activation to pleasant images relative to those with low negative symptoms and CON, who did not differ. Furthermore, amongst all SZ/SZAF participants poorer social functioning was associated with decreased ACC activation to pleasant images. Finally, ACC activation partially mediated the relationship between negative symptoms and social dysfunction. These results provide evidence of the functional significance of the relationship between negative symptoms and ACC dysfunction in schizophrenia.
Introduction
Schizophrenia is a chronic mental illness characterized by the presence of distinct positive (e.g., delusions, hallucinations) and negative (e.g., anhedonia, avolition) symptoms (Andreasen and Olsen, 1982; Kirkpatrick et al., 2006 ) and significant functional disability (Bowie et al., 2006; Fulford et al., 2013; Herbener and Harrow, 2004; Milev et al., 2005) . There is substantial evidence implicating emotional dysfunction as a core mechanism of schizophrenia (Kring and Elis, 2013) . Indeed, schizophrenia has been associated with deficits in emotional expression (Berenbaum and Oltmanns, 1992; Kring and Neale, 1996) , recognition (Mandal et al., 1999; Schneider et al., 1995) , and regulation (Strauss et al., 2013; Van der Meer et al., 2009) , and emotional dysfunction has been shown to contribute to persistent functional disability (Herbener et al., 2008; Kohler et al., 2010; Kring and Elis, 2013) .
There has been a growing interest in identifying the neural correlates of emotional dysfunction in schizophrenia. The processing of motivationally-salient information involves a number of different cortical and subcortical regions (e.g., amygdala, prefrontal cortex, striatum; Phan et al., 2002) . The anterior cingulate cortex (ACC) is a key region of the brain's limbic system that is responsible for attention and signaling salience for affective and cognitive processes (Allman et al., 2001; Bush et al., 2000) . Schizophrenia has been associated with atypical functioning of the salience network, including reduced activity to salient stimuli, failure to selectively activate and suppress activity in the salience network, and reduced connectivity to brain regions responsible for processing emotional stimuli (Gradin et al., 2013; Orliac et al., 2013; White et al., 2010) . Impairments in salience network functioning are also consistent with several functions subserved by the ACC, including emotional appraisal, regulation, and response generation (Etkin et al., 2011) .
A number of studies have reported a hypoactive ACC during emotion processing in schizophrenia (e.g., Fallgatter et al., 2003; Reske et al., 2009; see Taylor et al., 2012 for a meta-analysis). Furthermore, a separate investigation found that greater negative (but not positive) symptom severity was associated with decreased ACC activation during an emotion processing task (Dichter 
